Introduction
Development from primordial to antral i Hieles in the mammalian ovary requires successive mitosis of granulosa cells and their subsequent differentiation. Folliculogenesis has been studied by many investigators using histological and autoradiographic techniques (Pederson, 1972; Hirshfield, 1984) . Chiras & Greenwald (1980) 23-6-23-9 Ci/mmol) was purchased from Amersham Corporation (Arlington Heights, IL), non-radioactive thymidine, collagenase, DNase, pronase, calf thymus DNA and bisbenzimide (Hoechst dye 33258) were procured from Sigma Chemical Co. (St Louis, MO) . All other chemicals obtained from various commercial sources were analytical grade.
Isolation offollicles
Cyclic golden hamsters (Mesocricetus auratus) maintained under 14 h light and 10 h dark were used (lights on 05:00 h). Animals were decapitated at 09:00 h and 15:00 h on each day of the oestrous cycle (Day 1 = oestrus, the morning of ovulation associated with a copious vaginal dis¬ charge; Day 4 = pro-oestrus). For each animal, corpora lutea and antral follicles were dissected free of connective tissue and the remaining ovarian fragments were then digested with a mixture of collagenase, DNase and pronase as described previously (Roy & Greenwald, 1985) . Briefly, minced ovaries (paired from each animal) were incubated with enzymes at 37°C for 20 min in a metabolic shaker with gentle mechanical agitation with a Pasteur pipette at 10-min intervals; the supernatant was discarded after centrifugation at 54 g at 4°C and the follicles resuspended in Ca2 (Downs & Wilfinger, 1983) with modifications adapted to our study. The method uses a fluorochrome, bisbenzimide, which binds with high affinity to the large grooves of the A-T base pairs of the DNA duplex. Our modifications did not compromise the sensitivity of the method which was 5 ng calf thymus DNA or equivalent per tube.
Aliquants of follicular sonicate were co-precipitated with 005% BSA by equal volumes of 10% ice-cold TCA in 10 75 mm siliconized glass tubes for 10 min on ice, centrifuged at 2300 g for 10 min and the supernatant removed immediately to prevent any damage to double-stranded DNA by overexposure to acid. The pellet was dissolved and DNA was extracted with 10 µ 0-2% Triton X-100 in 1n-NH4OH at 37°C for 10 min with shaking. The DNA assay buffer consisted of 100 mM-NaCl, 10 mM-EDTA and 10 mM-Tris, pH 70. To each standard and unknown tube, 1-5 ml assay buffer containing 0-5 µ bisbenzimide (200 µg/ml H20)/ml assay buffer were added and fluorescence was recorded at 350 nm excitation and 455 nm emission wavelength in a Perkin-Elmer recording spectrofluorometer after warming the tubes to 30°C.
A series of standards ranging from 10 to 200 ng per tube prepared from a stock solution of calf thymus DNA (50µg/ml H20, calibrated spectrophotometrically) were included in each assay to avoid any variation in DNA estimation due to fluctuations in sensitivity of the fluorometer. In pre¬ liminary experiments, there was no significant difference in whole ovarian DNA content estimated by the method originally described by Downs & Wilfinger (1983) and the present modifications.
In another experiment the DNA content of hamster granulosa cells was estimated to assess the number of cells in ovarian follicles at different developmental stages using the diphenylamine method of Burton (1956) (Fig. 1) (Roy & Greenwald, 1985) . This is undoubtedly an overestimate of the number of atretic follicles since the presence of 4 or more pycnotic nuclei was used as the criterion of atresia and a large population of these follicles, in very early stages of atresia, would still be able to incorporate
[3H]thymidine as evidenced by a previous autoradiographic study (Hirshfield, 1984 (Kapuscinski & Skoczylus, 1977) and would thus tend to minimize the contribution of advanced atretic follicles. (Bast & Greenwald, 1974) . Beginning at 22:00 h on Day 4, there is an increase in serum FSH, accompanied by low levels of LH, which is sustained throughout the afternoon of Day 1 (Siegel, Bast & Greenwald, 1976 (Peluso & Steger, 1978) and causes follicular recruitment in the rat (Hoak & Schwartz, 1980) and in the hamster (Greenwald, 1975; Greenwald & Siegel, 1982) . Eshkol & Pariente (1984) have shown that FSH significantly stimulates [3H]thymidine incorporation in rat granulosa cells in culture while hCG has no effect.
Consistent with the results reported by Chiras & Greenwald (1980) our study provides evidence, albeit indirect, that the periovulatory rise in serum FSH concentration is responsible for regulating the growth of not only the large secondary follicles but also of the primary and small secondary follicles (Stages 1-4). In the hamster the development of preovulatory follicles from small primary follicles (2-3 layers of granulosa cells) requires about 20 days (Chiras & Greenwald, 1977 (Moore & Greenwald, 1974) .
The lack of a significant increase in [3H]thymidine incorporation into cellular DNA in large preantral (Stages 5-7) and antral follicles (Stage 10) on Day 4, 15:00 h may be due to a direct inhibitory effect of rising concentration of serum LH on DNA synthesis. Chiras & Greenwald (1978) showed that, in hypophysectomized hamsters, LH alone decreased follicular growth and antagonized some of the effects of FSH. In the hypophysectomized hamster, FSH treatment con¬ siderably increases the labelling index and intensity in small Stage 1 follicles (2-3 layers of granulosa cells) while LH has no effect (Chiras & Greenwald, 1978 (Chiras & Greenwald, 1980) . Serial bleeding of cyclic hamsters at 4-h intervals revealed peaks of serum progesterone on the afternoons of Days 1-3 in addition to the prooestrous surge (Ridley & Greenwald, 1975 
